Long-term effects of environmental stimulation following hypoxia-ischemia on the oxidative state and BDNF levels in rat hippocampus and frontal cortex.
Environmental enrichment recovers memory deficits without affecting atrophy of the hippocampus adult rats submitted to neonatal hypoxia-ischemia (HI). The present study was designed to investigate whether the modulation of brain oxidative status and/or BDNF content, as assessed in adulthood, are involved with the functional neuroprotection caused by environmental enrichment in animals receiving neonatal HI. Male Wistar rats, in the 7th postnatal day, were submitted to the Levine-Rice model of neonatal hypoxia-ischemia, comprising permanent occlusion of the right common carotid artery and a 90 min period of hypoxia (8% O(2)-92% N(2)). Starting 2 weeks after the HI event, animals were stimulated by the enriched environment (1 h/day for 9 weeks). Rats were sacrificed approximately 24 h after the end of enrichment period and some oxidative stress parameters, specifically the free radical levels, macromolecules damage and superoxide dismutase activity, in hippocampus and frontal cortex samples were determined. BDNF levels were also measured in the same encephalic structures. Indexes of macromolecules damage, TBARS levels and total cellular thiols, as well as free radical levels were unchanged in both studied structures. An increased SOD activity in the right hippocampus of HI group maintained in standard environment was found, this effect was reversed in HI enriched group. Moreover, BDNF levels were increased only in the hippocampus of non-stimulated HI group. These results suggest that the environmental enrichment protocol bearing cognitive protection is not associated to increases in BDNF expression nor SOD activity in hippocampus of the rats, as assessed in adulthood, submitted to neonatal hypoxia-ischemia.